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BOB Main Ave./ Nitro, W. Va, 25143/(304) 755-8228

ACKENHEIL & ASSOCIATES

CONSULTING ENGINEERS
West Virginia, Inc.

December 1, 1979

Monsanto Industrial Chemicals
Nitro, West Virginia

25143

Attention: _

Gentlemen:

Subject: Soil Testing Services Report

Dated November 15, 1979
Monsanto Nitro Plant Landfill
Nitro, West Virginia

Nitro Project No. 79169N

In accordance with your request we present for your information additional
data and conclusions concerning permeability tests presented in the subject
report. -

I. DATA

A. The three (3) soil permeability test samples were compacted to 80%
of the maximum dry density at the maximum water content as determined
by ASTM D 1557. Modified Proctor compaction curves were presented on
Dwg. Nos. 79169N-9 through 12.

B. A comparison of plasticity test results and the soil permeability
test sample water contents are as follows:

Soil Soil Liquid Limit  Plastic Limit Plastic
Type Moisture Index
Content
Red Brown 18 33 18 15
Poca Clay
Lbsep Fol Cross Lanes 22 32 17 15
CLAY CAP Red Brown
Clay
Present 26 27 18 g

Landfill
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I. DATA (Cont'd) E
C. Hydraulic Head and Gradient: The hydraulic head and gradients used in
the performance of the constant head permeability tests are listed below.
The hydraulic gradient is computed as the hydraulic head divided by the
. test specimen length. ' ‘
Soil Type Hydraulic Head (ft.) H Hydraulic Gradient
H/1.

Red Brown Poca 18.5 48.4

Clay

Cross Lanes 18.5 48.4

Red Brown Clay

Present Landfill 21.25 55.7
‘ D. Degree of Saturation: The degree of saturation of each permeability test sample
~ was approximated using the soil moisture content and by assuming a specific

gravity of soil solids of G=2.7. The results of these calculations are as

follows:

Soil Type Degree of Saturation

{Percent) Laboratory

Red Brown Poca 84

Clay

Cross Lanes 31

Red Brown Clay

Present Landfill 91

In general the field density test results indicated a lower degree of

saturation in the field than the conditions assumed in the laboratory.

IT. CONCLUSIONS

The following conclusions represent our opinion and interpretation of the data
contained in this report ana generally accepted soil mechanics theory.

A,

Plasticity: The plasticity of a given soil is related to its permeability.
In comparing two soils of similar grain size distribution , the soil
with the higher plasticity will generally be the more impervious of the two.

Percent Compaction: Qur compaction test results on fill and natural soil

at the subject landfill indicated a degree of compaction generally above 80%
and in several cases above 90%. These test results are included in our
Letter Report dated November 15, 1979. The permeability of a given soil will
decrease with an increase in the degree of compaction. The amount of this
increase will probably vary considerably with cach soil type.
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I1. CONCLUSIONS (Cont'd)

- C. Hydraulic Gradient: The permeability of clayey soils is related to the
hydraulic gradient applied to the soil. If the hydraulic gradient is lowered
the permeability of a clay soil generally decreases. In fact, at very low
gradients, clay soils become virtually impermeable. In a typical field
example, a 2 ft. thick liner below 10 ft. of water would have a hydraulic
gradient of 5. This is approximately 1/10 of the hydraulic gradient used
in the laboratory for the performance of the permeability test.

D. Degree of Saturation: The degree of saturation of a given field sample or
test specimen is related to the permeability of the specimen. In general
s0ils compacted to the same density will probably have lower permeabilities at
low degrees of saturation than samples with high degrees of saturation. This
relationship would probably not be true with very low degrees of saturations.
As indicated in Item 4 of the Data Obtained, the degrees of saturation for
the samples tested in the laboratory were higher than indicated by our field
campaction tests.

E. Overall Permeability: The permeability of a layer of clay soil or a clay
Tiner 111 could be greatly increased if cracks, holes or other discontinuities
exist within the soil layer. These discontinuties obviously would not be
revealed with a permeability test.

F. Testing: Due to the variability of soil”types additional laboratory and
field soil tests should be performed to more thoroughly substantiate
conclusions presentsd in this Letter Report.

1f you have any questions concerning this Letter Report, please contact us.
We appreciate the opportunity to zerve you.

Very truly vours,

ACKINHEIL & ASSOCIATES WEST VIRGINIA, INC.
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oaTE drcus sl Sl TEST PIT NOQ & sniw v en. Do R: DESAL AL WeCan._g-ioBT TEST PIT NO. S nio wGaia D. K. DESAL OATE MtGam: 4o loIT7 TEST PIT NO. _s roer0 inoagen 0. B. JERAL
OATE Fansagn._b-L-77 . _JTIJ crecguny 0, R DESAL DATE Fausngg: _4-1=77 - st ny Do K. DESAL GATE Pt Eol=T7 cricri ey D, k. DESAL
GROme sumsack EL: 581 ® &0 s JE AN D SoREACE - - 985 N__ 3t E_"4,520 RO SRt B 586 N _.34,120 E_s.120 e
N — — L —
ELE C
s | o | o - o T o | omns - s 1 o ) o aescreren -
= ——]
| ] \\ TEST PIT DIMENSION i i TEST PIT DLMENSLOW N | TEST PIT DIMENS10M
(15" = 2.37) (15" x 2.3} (13" x 2.5"
i ] B FILL
380 ¢ 4 - 3 {CHEMICAL WASTE)
1 ; FrL
- - > STIFF 10 HARD MOTTLED - -;.",,_‘_ (CHEMI AL WASTE} | B .
5 BROMN AT GRAY SILTY CLAY TO <80 . . 5 6.9
CLAYEY SILT - OCCASIONAL ) T T b WATD
}_ i SAND SEAMS 580 BROMK aMD GRAY SILTY CLAY
" 7 5 o' n TO CLAYEY SILT-OCCASTOMAL
2 4 - 579 O -9 ¢ SAND SEAG rar
\ o STIFF TO 1ARD MUTTLED
8.0 IROWE AND  RAY SILTY GLAT s0TTEA OF TEST PIT
r B TO CLATET §°0T-~KCTASIONAL .
LOOSE BROWS FINE TO s76.0 | 9.0 A SANSEANS 3.0 :
s1a.p 1 10.0 TERITH Sk 10.0° WOTE:  RAINFALL OF Fi1%-77,
BOTTOR OF TEST PIT
BOTTOM OF TEST PIT Tar

16.0*
WOTE: RAINTALL OM 3-29-7T.
NOTE: RAINPALL OR ¥-29-17.

THE TEST PIT LOGS AND RELATED INFORMATION

DEPICT SUBSURFACE CONDITIONS ONLY AT THE

SPECIFIC LOCATIONS AND DATES INDICATED,

SOIL CONDITIONS AND WATER LEVELS AT QTHER FIGURE 3
LOCATIONS MAY DIFFER FROM CONDITIONS

OCCURRING AT THESE TEST PIT LOCATIONS. ALSO

THE PASSAGE OF TIME MAY RESULT IN A CHANGE TEST PIT LOGS | THROUGH 6

IN THE CONDITIONS AT THESE TEST PIT LOCATIONS .
CHEMICAL WASTE LANDFILL INVESTIGATION

NOTE: POCATAL!CO TOWNSHIP

TFOR PLAN AND LOCATION OF TEST PITS. PUTNAM COUNTY, WEST VIRGINIA

SEE FIGURE 2

2 FOR GENERAL NOTES AND LEGEND,SEE PREPARED FOR
FIGURE 4

MONSANTO COMPANY
NITRO , WEST VIRGINIA

DAPPOILAONLA
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EVLEVATION , FEET
B
o

362

3z0

g

ELEVATION , FEET
w
3

£

240

520

—}540
BORING 1A PROJECTED) . BORING 3
— BORING 12 BORING 1Q {PROJECTER)
3307y S AT 3077 BORING 9 BORING 8 BORING 5 e e bl
3077 3-28-77 29-17
m)ésonson_ 3-29-77
— APPROXIMATE EXISTING AND TRASH FuLL —Jso0
SROUND SURFACE {DECAYED wOQD, PAPER =
W RAGS, METALS  ETC. BLACK CINDER FILL §
> 9 ! N - Cali " T -
Y Lir}; B < . A z
- § } \ ¥ numE STIFF TO HARD MOTTLED BROWN AND GRAY § é STIEF_ TO HARD MOTTLED BROWN N § ) —3m0 2
{ . o { SILTY CLAY TO CLAYEY SILT—OCCASIONAL 3 | 5 AND GRAY SETY CLAY TO CLAYE v e
SN SAND SEAMS . . N g . B ¢ { SELT ~OCCASIONAL SAND SEAMS By B
5 VO SEAMS. NN N N N N AN I TR E s
Aald ' T NORMAL FOOL - ' ) B - Ty : e AR S : a
- 1 LOOSE GRAY AND/OR BROWN KANAWHA RIVER o o LOOSE_GRAY AND/OR BROWN'. -l - - . Lseo
FINE TGO MEDIUM SAND e L) S oFINE TO MEDIUM . SAND - . - .
- j, . - - L ‘M‘J’.Jﬂ_ -
-~ — i - L
— -, o]« MEDIGM DENSE GRAY FINE TO Jsa0
- 1+ MEDIUM SAND — SOME GRAVEL
——l 520
TLOQKING EAST)
- ——1 &40 540 p— —~] &40
» BORING 7 'SoRING & BORING 5 BORING 4 - 820 §z0 - BORING 3 TEST PIT & —|sz0
T 33477 3-29-77 3-29-77 AASLROAD Bg)fl;:d_snz 32577 '_""| AAILROAD
TEST PT 4 BORING Sa BORING_ |
— STIFF TD HARD MOTTLED 3-29-77 3-39-77 BLACK CINDER FiLL STIFF TO HARD MOTTLED . N
. A PRROXIMATE EXISTING BROWN AND GRAY SILTY CLAY i i haaliv o e NG (8| i ExisTING BROWN_AND GRAY SILTY CLAY "CHEMICAL o0 -
TO CLAYEY SILT—QCCASIONAL BLACK CINDER FI w 3-30-77 TO CLAY LT —QCCASIONAL L }
GROUND SURFACE SAND SEAMS DE LL ! w w GROUND SURFACS\.  SEAMS s
z z F N z
— 380 G 9 sa0 | -4 580 ©
- - “ PEE LA & h -
. < : ORY 3-30-TT ; . <
- - . > —f= = 3 >
e o SRR ‘ Roadt Y “ s S B " % :
- W . - - . L DR A ; AWKRA RIVER ]
EL 566 LOOSE GRAY AND/OR BROWN o ° e oee mea o} BaowN FINE 10 MEDIUM EL- 368 o
FINE TOQ MEDlUM SAND— : ,.,‘z_,ﬁ" " SAND
[— —q 5 ,j 540 |— - Lt )
— — 20 530 lea ——d 520
(LOOQKING SOUTH} [LOOKING SOQUTHWEST)
LEGEND:
—_—
1 SHELBY TUBE SAMPLE
NOTES: NOTES -
q MEZOMETER SENSING ZONE FIGURE 6
1 THE BORING LCGS AND RELATED (NFORMATION

QEPICT SUBSURFACE CONOITIONS ONLY AT

THE SPECIFIC LOCATIONS AND DATES (INDICATED.
SO CONDITIONS AND WATER LEVELS AT

QOTHER LOCATIONS MAY DIFFER FROM CONDITIONS
OCCURRING AT THESE BORING LOCATIONS. ALSO
THE PASSAGE OF TIME MAY RESULT I A

CHANGE IN THE CONDITIONS AT THESE

BORING LOCATIONS,

THE DEPTH AND THICKNESS OF THE SUBSURFALE STRATA
INDICATED ON THE SECTIONS WERE GENERALIZED FROM
AND INTERPOLATED BETWEEN THE TEST BORINGS.
INFORMATION ON ACTUAL SUBSUAFACE CONDITIONS
EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS
AND T 1S POSSIBLE THAY SUBSURFACE CONDITIONS
BETWEEN THE TEST BORINGS MaAY VARY FROM THOSE
INDICATED.

FOR PLAN AND LOCATICN OF BORINGS.
TEST PITS AND SECTIONS SEE FIGUFE

o

FOFt GENERAL MNOTES AND LEGEMD $£T
FIGURE & .

FOR DETAILEQ OESCRIPTION OF BORINGS
ANO TEST PITS SEE FIGURES 3 ,4 AND 5.

WATER LEVEL N BORING
X277 URON COMPLETION OF DRILLING
T--DATE OF OBSERVATION

_’%[—‘-‘NQTER LEVEL IN PIEZOMETER
T=—DATE OF 0BSERVATION

HORIZONTAL SCALE
0 o 60
YERTICAL SCALE

20 o 20

120 FEET

40 FEET

SUBSURFACE PROFILES-
SECTIONS A-A,B-8 AND C-C
CHEMICAL WASTE LANDFILL INVESTIGATION
POCATALICO TOWNSHIP
PUTNAM COUNTY, WEST VIRGINIA

PREFARED FOR

MONSANTO COMPANY
NITRO , WEST VIRGINIA
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77-610—BI

CZ L | F /& ] 7|NUMBER

CHEGCKED BY | 104" 1) |& /e } +|DRAWING

4 - 2{-77 |APPROVED BY|

J 6. 5.

DRAWN
ay

THREADED CAP WITH

HOLE IN CENTER \I_j

. ORIGINAL

¥ (Red)

EL.
GROUND SURFACE
EL.
WZ P NG | DATE ELEVATIONS
1 INSTALLED}
u NO. A B C D E F G
CONCRETE GROUT % —
? i 3-30—77 | 582.8 | 579.8 | 562.8 | 560.8 | 558.8 | 553.8 | 553.3
2"@ PVC PIPE 4
/] 1A 3-30-77 | 583.7 | 580.2 | 579.2 | 578.2 | 577.2 | 574.2 | 574.2
Z EL.
BENTONITE PLUG )5 . 3-29-77 | 589.7 | 586.7 | 560.7 | 558.7 | 556.7 | 551.7 | 545.2
{TAMPED) EL
! L 5A 3-29-77 | 590.5 | 587.0 | 586.0 | 584.0 | 583.0 | 580.0 | 580.0
wi EL.
IR ¥ 3-31-77 | 590.5 | 587.5 | 547.0 | 545.0 | 543.0 | 538.5 | 536.0
olal i
al b [l 1A 3-31-77 | 5915 | 588.0 | 584.0 | 582.0 | 581.0 | 578.0 | 578.0
Ba A
v el EL.
BOTTOM PLUG —
COARSE SAND EL.
~6'0
NOTES:
. FOR PLAN AND LOCATION OF BORINGS,
TYPICAL STANDPIPE PIEZOMETER INSTALLATION SEE FIGURE 2. CIGURE 7

N.T.S.

2. FOR SUBSURFACE PROFILE , SEE
INDIVIDUAL BORING LOGS.

DETAILS OF PIEZOMETER INSTALLATIONS

CHEMICAL WASTE LANDFILL INVESTIGATION
POCATALICO TOWNSHIP
PUTNAM COUNTY ,WEST VIRGINIA

PREPARED FOR

MONSANTO COMPANY
NITRO , WEST VIRGINIA
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COMPACTION TEST RESULTS

i

2.

NOTES -
—_—_———

FOR PLAN AND LOCATION OF BORINGS
AND: TEST PITS, SEE FIGURE Z.

FOR DETAILED DESCRIPTION OF SORINGS
:NQ TEST PITS, SEE FIGURES 3.4
ND 5

FIGURE 8

LABORATORY TEST RESULTS
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CHEMICAL WASTE LANDFILL INVESTIGATION
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